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ABSTRACT 
 
 
THE QUALITY OF IMMIGRANT HUMAN CAPITAL AND IMMIGRANT LABOR 
MARKET OUTCOMES 
 
SİNEM BALKUVAR 
 
M.A. Thesis, July 2018 
Thesis Supervisor: Prof. Abdurrahman Aydemir 
The present study investigates the relationship between quality of education and 
returns to education, using several measures of quality of education and a sample that 
consists of immigrants in the United States. Our main findings yield that quality of 
education has a positive and significant impact on returns to education for our baseline 
sample (the main immigrant groups). However, when nonlinearity in returns is taken into 
consideration and thus analyzing the link with returns of two subgroups based on education 
level (i.e. at most high school graduates and at least some college graduates) separately, we 
find different impacts of quality on the returns for the subgroups. For the immigrant groups 
with some college, we conclude that there is a positive and significant effect of quality of 
education on returns to their education while for the immigrant groups with at most 12 
years of education there is no association between the quality of education and returns. 
 
 
Keywords: quality of education, returns to schooling, immigration, earnings 
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ÖZET 
 
 
GÖÇMENLERİN EĞİTİM KALİTESİ VE GÖÇMENLERİN İŞGÜCÜ SONUCU 
 
 
SİNEM BALKUVAR 
 
Yüksek Lisans Tezi, Temmuz 2018 
 
Tez Danışmanı: Prof. Dr. Abdurrahman Aydemir 
 
Bu çalışma birkaç eğitim kalitesi ölçüsü verisi ile Amerika Birleşik Devletleri’ndeki 
göçmenlerden oluşan bir veri setini kullanarak eğitim kalitesi ile eğitimin parasal getirisi 
arasındaki ilişkiyi incelemekte. Ana sonuçlar, eğitim kalitesinin getiriler üzerinde pozitif ve 
istatistiksel olarak anlamlı bir etkiye sahip olduğunu göstermekte. Fakat, eğitim yılının 
maaşlar üzerindeki doğrusalsızlığını dikkate aldığımızda ve buradan hareketle eğitimin 
parasal getirisini eğitim seviyelerini baz alarak oluşturduğumuz iki farklı gruba göre (12 yıl 
üstü ve 12 yıl ve altı) hesapladığımızda, eğitim kalitesinin iki farklı grubun getirilere farklı 
etki gösterdiğini bulduk. 12 yıl üstü eğitime sahip olanların getirisi pozitif ve istatistiksel 
olarak anlamlı bir etkiye sahipken diğer grup için hiçbir etki saptanamamıştır. 
 
 
Anahtar Kelimeler: eğitim kalitesi, eğitimin maaşlara geri dönüşü, göç, kazançlar  
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1    INTRODUCTION 
 
It has been widely discussed in the literature that quantity of education alone is not a 
sufficient measure of human capital; quality of education matters in determining income 
per capita in a country as well. For instance, Schoelmann (2012) finds that after adjusting 
for quality of education, the contribution of education to cross-country output per worker 
increases from 10 percent to 20 percent. Reinforcing this, the findings of Kaarsen (2014) 
highlight the importance of the role of quality-adjusted human capital in development 
accounting. He suggests that quality-adjusted human capital accounts for income 
differences across countries to a considerably larger degree than a human capital measure 
that is derived only from years of education. With a different method, Altinok and Aydemir 
(2017) provide evidence that the average effect of quality of education on economic growth 
is strong as opposed to quantity of education (i.e. years of schooling). These results have 
relevance for policy decisions, underlining the importance of dedicating certain funds to 
increasing the quality of the educational system in a country.  
Quality of education matters not only for countries’ economy but also for 
individuals themselves. The link between quality of education and labor market outcomes 
have also long been touted in the literature. For example, Card and Krueger (1992) put 
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forth that quality of education1 has a considerable impact on earnings of white men born in 
the U.S. They find that decreasing the pupil/teacher ratio by five students leads to a 0.4 
percentage point increase in the rate of returns to education, which leads to increase in 
earnings. With an analogous analysis to Card and Krueger (1992), Heckman, Layne-Ferrar 
and Todd (1996) find that the estimated effect of schooling quality on earnings weakens 
when nonlinearity for years of schooling and selection for migration are considered. They 
provide evidence for the positive and statistically significant association between schooling 
quality2 and earnings for skilled white men born in the U.S. while they find no effect on 
earnings of unskilled counterpart. Moreover, the interaction between region of birth and 
region of residence downsizes the overall effect of schooling quality on earnings. 
The importance of the quality of education on earnings has found a place in 
immigration-related literature as well. Since the quality of education differs across 
countries on a large scale, labor market outcomes of immigrants may be affected by it. 
Bratsberg and Terrel (2002) examine the association between rates of returns to education 
received by workers and attributes of education. They follow Card and Krueger’s (1992) 
two-stage estimation procedure and apply it to immigrants’ returns and cross-country 
quality of education measures. They use U.S. microdata from the 1980 and 1990 censuses 
to obtain the rates of returns for immigrants coming from 67 different countries. In the 
second step, they aim at determining the association of attributes of a source country’s 
educational system such as expenditure per pupil and teacher-pupil ratio, and rates of 
return. They find a positive association between education expenditures and rates of return 
to education, and a negative association between pupil-teacher ratios and rates of return, 
                                                          
1 Quality measures are pupil/teacher ratio, term length and relative teacher salary 
2  Quality measures are pupil/teacher ratio, term length and relative teacher salary  
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indicating a positive link between attributes of educational quality and the rates of return to 
education. An important feature of this study is that this is the first paper that applies 
substantial variation in attributes of the educational systems across countries, as compared 
to district level variation across the U.S. that Card and Krueger (1992) make use of. 
Before incorporating quality adjusted human capital into development accounting, 
Schoelmann (2012) exploits the differentials in returns to education of immigrants in order 
to find any correlation between the returns to education of immigrant groups and countries’ 
average quality of education.3 The immigrants used in his specification were educated in 
130 different source countries4 and appeared to be working in the U.S. 2000 Census. 
Following Card and Krueger’s (1992) methodology, he finds that immigrants from 
countries that have higher quality of education have higher returns to their education. The 
two-way scatter plot of returns and quality of education demonstrates this positive 
association. He highlights two issues that can bias the interpretation of the results: selection 
and skill transferability. The former includes both the possibility of self-selection by 
immigrants and selection that imposed by U.S. immigrant policy. Schoelmann 
demonstrates that selection is not an issue in this context by using a subsample of refugees 
because refugees are the group that is less likely to be self-selected or selected by the host 
country.  
Li and Sweetman (2014) use micro-level 1986, 1991, 1996 and 2000 Canadian 
Census to estimate the returns to education of 78 immigrant groups based on country of 
origin. The quality measure that they use in their study is normalized QL2 measure coming 
from Hanushek and Kimko (2000). Following Card and Krueger’s (1992) methodology, 
                                                          
3 The quality of education measure comes from Hanushek and Woesmann (2009). 
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they find a positive and significant association between quality of education and returns to 
education. 
The present study investigates the relationship between quality of education and 
returns to education, using several measures of quality of education by country and a 
sample that consists of immigrants in the United States. There is considerable variation in 
the returns to education among source-country immigrant groups. For example, Canadian 
immigrants’ returns for an additional year in school is 0.091 while Puerto Rican 
immigrants’ comparable returns are 0.047 and Guatemalan immigrants’ comparable returns 
are 0.019 on average. The study makes use of these differentials in order to examine 
whether differences in returns can be attributable to education quality differences across 
source countries. We conduct the study with 4 different quality of education measures: 
mean index based on pupils’ achievements (i.e. test score), proportion of the pupils whose 
score exceeds one standard deviation above the international mean (i.e. advanced level), the 
proportion of pupils whose score lies above international mean minus one standard 
deviation (i.e. minimum level), and a mean index that assesses adult skills. The 
observational units of the quality measures are countries. The first three measures come 
from Altinok et al. (2014) while the latter comes from the Program for the International 
Assessment of Adult Competencies (PIAAC). Since quality of education is a latent 
concept, finding an ideal measure of it has some constraints. Therefore, we conduct our 
study with as many quality measures as possible. We also introduce a decomposition for 
returns to education: returns for those with over 12 years of education (at least some college 
graduates) and at most 12 years of education (at most high school education) for each 
source-country immigrant groups. Since the immigrant groups’ distribution for years of 
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education completed differs, we believe that it will be useful to identify subgroup returns if 
there is nonlinearity in the years of schooling. Furthermore, the quality of education may 
matter for these two subgroups to different extents. This reinforces the importance of 
investigating the link between the quality of education and returns to education separately 
for these subgroups. Overall, this study aims at improving and extending the current 
literature by using alternative measures of quality of education and examining returns to 
education by separate education-level groups by source country groups. 
The rest of the paper is organized as follows: section 2 introduces the data; section 3 
discusses the empirical specification; section 4 analyses results; section 5 presents 
robustness check for our empirical specification; and section 6 concludes. 
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2    DATA 
 
 
To conduct random coefficient regression analysis as in Card and Krueger (1992), 
this paper makes use of 5% microdata sample of 1990 and 2000, 1% sample of 2000 U.S. 
Censuses, all American Community Surveys (ACS) from 2000 to 2016. School quality data 
comes from Altinok et al. (2014) and PIAAC datasets while GDP per capita is obtained 
from Penn World Tables 9.0. Censuses and ACSs are available online through IPUMS 
website (Ruggles et al.,2016). These datasets are pooled in order to get a sufficient number 
of observations and prevent one year’s macroeconomic conditions to drive the results. 
Besides, to check the sensitivity of results to selected years, the returns to education in the 
first stage regression are estimated separately: for 1990, for 2000 and for 2001 and 
onwards.  
Our sample includes male immigrants in the US from 153 identifiable source 
countries5, aged from 25 to 65, employed in the reference year6, with wages above 0.1 
percentile in the wage distribution (i.e. above 1$ hourly income at 1999 CPI). We also 
restrict the sample to those with at least 30 hours in a week and 23 weeks (at least half year) 
in a year that have been worked. The reason why we exclude the immigrants whose country 
of origin is not identifiable is to get country-specific returns to schooling. The age, 
                                                          
5 The data includes some observation who reports their birthplace, namely country of origin, as a region, not a country. 
For example, Caribbean’s North America etc. And some country of origin includes less than 35 observations. We drop 
these observations. 
6  For the 1990 and 2000 census it is the previous year and for ACSs it is 12 months before the survey date. 
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employment status, wage, sex, working hours and weeks restrictions are due to mitigate 
labor supply concerns. We further exclude immigrants who are currently attending school, 
those who either arrived in the U.S before age 16 or before entering the labor market (i.e. 
six plus the reported schooling year they have completed). In doing this, along with taking 
the minimum age for our sample as 25 (not 16), we try to minimize the possibility of 
holding a degree from the U.S. which fails to reflect the education quality of source 
country. Note that because the Censuses and ACSs do not provide information where the 
respondent attained his education, above sample restrictions do not completely guarantee 
that the immigrants in our sample completed their education in their source countries.  
Census and ACSs use some imputation methods for missing values. In our 
specification, the imputation for wage matters the most because the imputed value is drawn 
from someone who has same characteristics of sex, occupation, class of worker, weeks 
worked last year, hours worked per week, and age but not country of origin. Since the wage 
differentials across immigrants from different countries of origin are important for our 
specification, to us, a robustness check is needed for the imputed wages.7 
The dependent variable in the first stage is log hourly wages which only includes 
the income generated from employment and is adjusted to eliminate inflation. Hourly wage 
is constructed by inflation-adjusted wage income, weeks worked in the reference year and a 
usual number of hours worked per week. The weeks worked are reported in intervals in the 
2008-2016 ACSs. Therefore, the average number of weeks worked within each interval in 
previous samples are assigned as weeks worked for the ACS samples. Schooling is reported 
through educational attainment variable (measured by the highest year of school or degree 
                                                          
7  This issue will be revisited in the robustness section. 
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completed in the Censuses and ACSs). This variable is categorized slightly differently 
through Censuses and ACSs for those whose highest year of school completed is at most 8. 
The primary school graduates report their level of schooling as 1-4th grade completed or 5-
8th grade completed in 1990 Census. The primary school graduate respondents who are 
sampled from 2000 to 2007 microdata sets report their level of education in three 
categories: From nursery school to grade 4, 5 or 6 years completed, and 7 or 8 years 
completed. The microdata from 2008 to 2016 ACSs provides successive integers from 1 to 
8 for the variable. The years of schooling of respondents who have more than 8 years of 
schooling are given as exact years in all microdata sets. To convert the educational 
attainment to years of schooling, the average of years of schooling for the reference 
categories are calculated using years from 2008 to 2016 ACSs. For example, the average 
year of schooling of the male immigrants who are sampled from 2008 to 2016 micro 
dataset and report their educational attainment as from 1 to 4 years are calculated and used 
for the years of schooling that is reported as interval (i.e. 1-4th grade completed) in 1990 
Census. The control variables are fully comparable through years (a quartic form of 
potential experience, 4 dummy variables for self-reported English proficiency, marital 
status, an indicator of source country, dummy for 51 States, dummy for micro datasets) 
except one control variable that is year of immigration. In 1990 Census, the year in which a 
foreign-born person entered the United States is reported in 10 categories. To get rid of 
intervals, the midpoints of the intervals are used instead of reference categories. To 
eliminate the discrepancy stemming from adjusting the intervals, the year of immigration of 
the respondents whose birth year is greater than the midpoint of the interval is set to birth 
year. Then, the age at immigration is calculated by using the adjusted year of immigration 
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(year of immigration-birth year) and categorized into 9 groups. 8 Total experience is 
calculated as age minus years of schooling minus 6 whereas experience in the US is 
calculated as age minus age at immigration if immigrants migrated after his potential labor 
market entrance age. Consequently, the US experience and total experience is same for 
those who migrated before his potential labor market entrance age. The metropolitan status 
is not available in 1990 Census and 2001-2004 ACSs, therefore we exclude it from our 
main specification but we also estimated a model using metropolitan status for robustness 
check and found similar results. A variable that reports the language spoken at home is also 
used instead of English proficiency, year of immigration dummies instead of year at 
immigration, total experience (i.e. the U.S. plus source country experiences) instead of only 
US experience and additional controls for citizenship status and living in a metropolitan 
area are also estimated for robustness check. 
In the second stage regression, a set of data that measures the quality of education 
comes from Altinok et al. (2014) that aims at improving Lee and Barro (2001) and Barro 
(2001) and is an updated version of Altinok and Murseli (2007). This data includes more 
countries than other quality measure data such as Hanushek and Kimko (2000) and 
upgraded version of it, Hanushek and Woesmann (2012). Having used Latin American 
Laboratory for Assessment of the Quality of Education (LLECE), the Southern and Eastern 
Africa Consortium for Monitoring Educational Quality (SACMEQ) and the Program on the 
Analysis of Education Systems (PASEC) data, along with TIMSS, PIRLS and PISA tests, 
in their anchoring methodology, they obtain 103 countries/areas’ indexes of primary 
education quality measure and 111 countries/ areas’ indexes of secondary education (as 
                                                          
8 Intervals are 0-5, 6-10, 11-15, 16-20, 21-25, 26-30, 31-35, 36-40, 41-45, 46-50, 51-65. 
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compared with 77 countries measures given by Hanushek and Woesmann (2012)). These 
indexes are based on pupils’ achievements on the international and regional tests on 
cognitive skills through years 1965-2010. The dataset not only includes the index of the 
average of the pupils’ achievements, but also the proportion of pupils who obtain higher 
score than that one standard deviation below the international average (a minimum level) 
and higher than that one standard deviation above the international average (an advanced 
level). 
 Altinok et al. (2014) use a methodology that anchors the different test scores that 
include a different number of countries, and some of them are surveyed for more than one 
year. Thus, these tests are not fully comparable both within itself across years and merely 
across tests, leading to possible biases when anchoring. As the authors highlights, tests 
measure different skills. For example, some tests measure knowledge others measure 
cognitive skills. Also, the content of some tests differs in coverage, and the tests are applied 
to the pupils in different grade, for example, some of the pupils were at 4th grade in some 
tests and some were at 6th grade. Therefore, in anchoring method, a pupil is supposed to 
perform in one test the same way as he or she performs on the other test which may be not 
true. Since the test are adjusted to the grade levels and PISA and TIMSS demonstrate that 
the ranking of countries is similar according to the grade levels, it partly mitigates the 
measurement error concerns. 
Another set of quality of education data comes from Survey of Adult Skills 
(PIAAC) conducted under OECD. It provides an index of a measure that assesses the 
11 
 
cognitive and workplace skills of adults. 9 In the first round (2008-2013) of the survey, 24 
OECD countries participated. In the second round (2012-2016), 9 countries were surveyed, 
leading the dataset to be available for a total of 33 countries. As Hanushek et al. (2015) 
discuss, PIAAC enhance our understanding of how economies value skills by providing a 
measure for accumulated cognitive skills for adults who are in the labor market. Since our 
data consists of the immigrants who immigrated to the U.S. after they enter the labor 
market, a measure that gauges adult skills may be a good fit for our aim. However, the 
drawback of the data is that we have only 33 countries’ available measure out of 153 
countries of origin groups in our sample. 
  
                                                          
9 The survey consists of 3 parts: literacy, numeracy and problem solving in technology-rich environments. The index of 
measure that assesses numeracy skills are used in this study. 
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3    EMPIRICAL IDENTIFICATION 
 
The empirical model is the two-step regression analysis of Card and Krueger 
(1992).10 They, however, link quality of education to returns to schooling in a different 
context, i.e. they set up their empirical specification as the differences in returns to 
schooling and quality of education by states of birth for the white men in the U.S. Their 
idea is adapted to immigrant context to analyze the relation between returns to schooling 
and quality of education by country of origin group. Our baseline specification in the first 
stage regression is an analog of well-known Mincer-type earnings equation in which we 
obtain average returns to schooling for each country of origin: 11 
Log(wi)= β0 + ∑ β1j Iji Si + ∑ β2 Iji + β| Xi + β4 Ci + εi  (1) 
where log(wi) denotes the logarithm of inflation adjusted hourly wage income of the 
immigrant i, Iji is the country of origin dummy which takes the value 1 if the immigrant i is 
from country j, Si is the years of schooling. The interaction of the country of origin dummy 
and years of schooling help identify the average returns to schooling of immigrants 
according to the country of origin groups. Put differently, in doing this, we obtain 153 
different source countries’ average returns to schooling. Country of origin dummy is 
included to control for country of origin fixed effects. Vector Xi includes controls for 
                                                          
10 Or random coefficient regression analysis. 
11 The unit is immigrants from our baseline sample from Censuses and ACSs. 
13 
 
marital status, quartic function of U.S labor market experience, age at immigration 
dummies, English language skills dummies, 50 state dummies while Ci is a dummy variable 
that indicates year fixed effects to capture the level differences in wages through years. 
In our context, country of origin fixed effects plays crucial role in capturing the 
level differences in wages across immigrant groups. For example, Canadian born 
immigrants may earn higher wages on average than Mexican born immigrants regardless 
quality of education that they obtain after controlling for years of schooling and other 
observed characteristics such as potential experience, period of immigration etc.  
We also conducted various specifications that include different sets of control 
variables to check whether results are sensitive to the changes. This will be discussed in 
robustness section below. 
In second stage, the β1j from first stage is set as the dependent variable to investigate 
link the quality of education and returns to education:12 
  β1j= α0 + α1 Qj + α| Zj + uj      (2) 
where Qj is the quality of education measure that comes from Altinok et. al (2014) which 
provides mean test score index, the proportion of the pupils who obtained test score above 
the advanced level and the proportion of those who obtain score above the minimum level. 
Vector Zj includes average GDP per capita (chained PPP) for the years 1960-1995
13, 
indicator for English being official language in education and continent dummies for Latin 
America, Asia, Africa and Arab World. Not only the quality of education that an immigrant 
obtained in his source country, but also skill transferability may play a crucial role in cross-
                                                          
12 Here, the unit is country of origin. 
13 We also use 1960-2010 and 1965-1995 averages in other specifications as well. 
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country differentials for returns to education. If this is the case, then controlling for some 
possible observed differences among the immigrant group that leads to different skill 
transferability is needed. Official language as English in education is used in the second 
regression as a control for this reason.  The GDP per capita is a proxy for countries’ 
development levels. If the development level of a country also affects the returns to 
education of the immigrant groups, then it may confound the association between the 
quality of education and returns to schooling. One possible scenario can be the case in 
which the immigrants of the developed countries tend to transfer their skills to a better 
extent or have additional skills needed for productivity such as IT skills which our 
education quality measure does not capture. In order to come up with a relevant measure 
that captures the conditions for immigrant cohorts that arrived over time, we use the GDP 
per capita averaged over several years as opposed to using GDP per capita from a single 
year. 
The sample size and standard errors of the returns to education obtained in the first 
stage differ across country of origin groups. Therefore, a weighting strategy with inverse of 
variance of the estimate for returns to education is applied as commonly used in the meta-
analysis literature. However, in our context, it may lead to problematical results: since the 
number of immigrants from Latin America and Asia is systematically larger than the 
number of other immigrants in our sample, inverse of sampling variance of this group is 
much larger than the others’. Therefore, due to our weighting strategy, the results are likely 
to be driven by these countries of origin (i.e. Latin American and Asian groups). 
Trostel (2005) provides evidence for nonlinearity in the returns to education after 
conducting a regression analysis with a micro dataset from 12 countries including the U.S. 
15 
 
The findings of the study reveal that linear estimates substantially overstate the marginal 
rates of return at lower and upper levels of schooling while it understates the marginal rates 
of returns at middle levels that is around 12 years of education. Figure 2 demonstrates the 
years of education vs. log hourly wages for all immigrants (Panel a), for Cambodians 
(Panel b) and for the immigrants from U.K. The figure illustrates nonlinearity in returns to 
education for two particular countries of origin group (Panel b and c), and for whole 
countries of origin groups (Panel a). Especially in our context, nonlinearity might be at 
issue because it is evident that the immigrants’ distribution for the years of education 
completed differs across countries of origin groups (Table 11). In addition to this, if the 
estimates for returns vary with the level of education, then our linear specification fails to 
capture it, leading to biased coefficient estimates. To mitigate the concern, we introduce an 
additional dummy variable to allow for different average returns to education for those who 
completed at most 12 years in education and for those who completed more than 12 years 
of education: 14  
Log(wi)= β0 + ∑ β1jl Iji Si El + ∑ β2 Iji + β|Xi + β4 Ci + εi  (3) 
where El is a dummy that takes the value 1 if the immigrant i’s completed years of 
education is greater than 12. In equation 3, we thus obtain two different returns for each 
country of origin groups. Column 3 and 4 of Table 11 demonstrates the number of 
observations of the immigrants with at most 12 years of schooling and at least some college 
by country of origin respectively. For example, Taiwanese immigrants with experience of 
at least some college constitute 0.82 percent of Taiwanese immigrants while the same ratio 
is 0.12 for Salvadorian immigrants. If there is nonlinearity in returns to schooling, then the 
                                                          
14 Card and Krueger (1992) use linear-spline regression model that allows kink at 12 years of education. 
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estimate for returns to one extra year of schooling would be biased in the equation 1. 
Furthermore, the quality of education may affect the returns to education differently for 
these two groups. For example, for those who is at most high school graduates the quality 
of education may not matter that much for the job he currently works but for those with at 
least some college may suffer from the relative poor quality of education in his current 
occupation.  
In our two-step regression analysis, we aim at investigating whether the returns to 
education of the immigrants can be associated with country-specific quality of education 
measure. An important issue is that the sample whose test score is taken for obtaining 
quality of education index are not composed only of those who tend to immigrate or 
already immigrated to the U.S.15 Thus, the average measure may not reflect the 
immigrants’ quality of education they obtained. If we assume that the immigration decision 
is totally random, then this would not bias our results. However, if the immigrants are 
selected and the quality of education measure fails to take this into consideration, then the 
magnitude of the estimate of the quality of education (α1) will be biased. In addition to this, 
the quality of education measure may not reflect the overall education system in a country 
because the measure is based on pupils’ test score in primary and secondary education. 
Therefore, this measure may fail to proxy the quality of education system in a country. This 
may be an important issue because for the immigrants with at least some college, the 
quality of tertiary schools may matter the most. Also, the average measure of quality over 
50-years period may also end up being a weak proxy schooling quality of some cohorts in 
the sample. The pooled sample’s birth years range from 1925 to 1991 but consist mostly of 
                                                          
15 The specification may be more well defined if we had the information of the education institution where immigrants 
have their education. IPUMS does not provide such information. 
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the cohorts of 1945-198016. Although some papers in the literature prefer to use teacher 
pupil ratio, expenditure per pupil or teacher’s salaries as a proxy for quality, we believe that 
achievements of pupils are better measure for a proxy for quality of education. Hanushek 
and Woesmann (2012) underlines the importance of using a measurement that is based on 
achievements of pupils instead of other measures of quality, stating that it is output rather 
than input that the schooling system produces. Also, since Altinok et al. (2014) provides 
data on wider set of countries and based on more recent tests than other measures of the 
quality of education that are also based on pupils’ achievements (Hanushek and Kimko, 
2000 and Hanushek and Woesmann, 2012), we prefer to use this measure for our main 
results. 
  
                                                          
16  Roughly 85% of the observations come from this birth year range. Thus, the average of the specific years is largely 
relevant for our sample. 
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4    RESULTS 
 
As previously stated, our baseline sample includes male immigrants employed full-
time who are at least 25 years old and at most 65 years old, are currently out of school, earn 
more than those who lie within the bottom 0.01 percentile in the sample, worked at least 
half a year during the reference year, and immigrated to the U.S after either at least at the 
age of 16 or 3 years from their expected graduation. With this specification, we are left with 
910,287 immigrants who come from 153 identifiable countries of origin.17 The estimated 
returns, along with standardized mean test score index (Altinok et. al, 2014), the number of 
observations for baseline sample, the number of observations of those with at least some 
college, and of those with at most 12 years of education, for each country of origin group is 
shown in Table 11.  
In all tables from Table 1 to Table 10, second stage (equation 2) results are 
presented. As stated, the present study makes use of different quality measures and 
conducts an additional analysis regarding two subgroups based on education-level. 
Therefore, each table shows different pairs of returns for the 3 groups (the main group and 
two subgroups) and different measures of quality of education. All tables are in the same 
format: column 1 presents simple OLS estimate from equation 2; column 2 adds GDP per 
                                                          
17 Also, less than 35 number of observations by source country group are dropped, ending up with 153 countries of origin. 
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capita and official language as English in education as control variables; column 3 adds full 
sets of controls (GDP per capita, official language in education plus 4 continent dummies); 
column 4 shows weighted least square estimates without any controls (inverse of the 
sampling variance of the returns to education estimates obtained in the first stage are used 
as a weight); column 5 uses the same weight with two control variables, GDP per capita 
and  official language as English in education; and column 6 is weighted version of column 
3.  
As columns 1, 2 and 3 of Table 1 demonstrate, each OLS estimate is positive and 
statistically significant, leading us to conclude that the quality of education does matter for 
immigrants for their returns to education. When the model in column 3 of Table 1 is taken 
as a reference, a one-standard-deviation increase in mean test score index is associated with 
around 0.015 increase in returns to education. Since returns range from 0 to 0.14 with a 
mean of 0.063, a one-standard-deviation increase in test score would lead to a 24 percent 
increase in returns on average. Due to concerns about reflecting the correct quality of 
education for the immigrant groups, we prefer to conclude that there is a positive and 
strong association between quality of education and returns to education instead of 
causality.  
Columns 4, 5 and 6 of Table 1 shows the coefficients obtained by weighting with 
inverse of the variance of the estimated returns from the first stage. Note that when we 
include the full set of controls in the weighted least square regression analysis, the estimate 
for quality becomes insignificant and negative. As stated in the previous section, our 
weighting strategy may cause the result to be driven by particular country of origin groups 
(i.e. Latin America and Asia). To delve into this issue, we re-estimate a model with the 
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same weighting strategy but without including the Latin American and Asian countries.18 
As shown in the appendix, the estimate for this model barely changes from the OLS 
estimate in magnitude, and it is positive and has marginal significance. Since a remarkable 
proportion of immigrants from Latin America work illegally in the U.S., under these 
conditions, they may end up obtaining jobs that do not value their years of education more 
frequently than they would obtain under normal labor market. The results suggest that the 
general picture stresses that there is a positive link between the quality of education and 
returns to education. Therefore, we prefer to interpret the OLS estimates rather than the 
estimates of weighted models.19 
As the previous section describes, equation 3 differs from equation 1 (baseline 
specification) in containing an additional dummy variable, Ei, that takes a value of one if 
the immigrant has completed more than 12 years of education. Thus, we identify two 
subgroups’ returns to education separately. Table 3 demonstrates the result for the returns 
obtained from immigrant groups who are at most high school graduates. The OLS estimate 
with the full set of controls (preferred model) has marginal significance while in the rest of 
the models it is insignificant. Therefore, we conclude that the estimate for quality of 
education (mean test score index) does not seem to be well associated with this immigrant 
subgroup’s returns to education. Moreover, the results for this immigrant subgroup align 
with the results when two alternative measures of quality of education are used: proportion 
of pupils with advanced scores and proportion of those with at least the minimum score 
(Table 8 and Table 9). 20 An interpretation for this may be the fact that immigrants with at 
                                                          
18 63 countries are left 
19 We show the results in the tables though. 
20 Notice that here the measure is the proportion of the pupils, therefore theoretically it can range from 0 to 1 and thus the 
magnitudes of the estimates in table 1 and table 4 cannot be directly comparable. 
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most 12 years of education are employed in occupations which do not require compelling 
cognitive skills acquired by means of education to a great extent. Thus, differences in 
returns across these immigrant subgroups cannot be explained by quality of education. On 
the other hand, for the immigrant subgroup with at least some college, the quality of 
education that they obtained at home seems to be important in getting additional returns for 
their marginal increase from a year of schooling. Table 2 shows the results for this group, 
indicating that quality of education (mean test score) is positively and significantly 
associated with returns to education. On the one hand Table 6 suggests that there is no 
statistically significant association between the returns of this group and quality of 
education measured by the proportion of pupils whose scores exceed the advanced level; on 
the other hand, there is significant and positive association between the returns and the 
other alternative measure (i.e. the proportion of pupils whose scores exceed the minimum 
level), as Table 7 demonstrates. Contrary to the subgroup with at most high school 
education, the immigrants with at least some college may be placed in jobs that require 
more enhanced cognitive skills so that they benefit from the higher quality of education that 
they obtained in their source countries.  
Table 4 and Table 5 present the results of the second stage for the baseline 
specification (for whole immigrant groups) when the alternative measures are used to 
measure quality of education. Both tables show that the returns are positively and 
significantly associated with the alternative measures of education quality as well. 
The estimates of the second stage’s control variables are all reasonable. Column 2 
of all tables from Tables 1 to 10 suggest that GDP per capita explains some part of the 
differences in cross-country returns to education when the continent dummy variables are 
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excluded in the set of controls. However, GDP per capita becomes insignificant when 
continent dummies are included in the OLS model (column 3) and when the mean text 
score index is used as the quality measure. As Tables 6, 7, 8 and 9 suggest, GDP per capita 
is significant and positive when alternative measures are used. The immigrants from more 
enhanced economies may acquire some other skills needed for productivity that the 
immigrants from less enhanced economies cannot. Rather than the proportion of pupils 
whose scores exceed either advanced or minimum level, such skills matter in terms of 
returns to education. Except for the continent dummy for Latin America, the other 
continent dummy variables are positive in all specifications and significant in most 
specifications (column 3). On the other hand, the estimate for Latin America dummy is 
insignificant in all specifications and negative in most of the specifications. The 
coefficients for the official language in the education dummy is significant and positive in 
the baseline specifications regardless of the quality measures but insignificant for both 
education-level groups.  
The correlation between PIAAC and mean test score index (Altinok et. al., 2014) is 
high (i.e. 0.75) for 31 countries that have both measures. As Table 10 demonstrates, when 
the mean test score index is replaced by the PIAAC dataset, we obtain insignificant 
estimates in all models. However, when we use the mean score index for the 31 countries 
that have both measures, the estimates are also insignificant.21 Intrinsically, PIAAC data 
mostly includes the OECD countries, known as developed countries with similar 
economies. Therefore, the insignificance may stem from the similarity between 
observations, along with small sample size in observational units (countries). However, 
                                                          
21 The continent dummies are excluded due to the very few numbers of countries or none from Latin America and Asia 
and none from Africa and Arab World. 
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since the survey will include more countries in the future, the dataset is promising for 
future studies. 
First stage results are omitted to save space, but all estimates are as expected. 22 
  
                                                          
22 The results are available upon request. 
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5    ROBUSTNESS 
 
In the first stage, in order to test the sensitivity for the set of control variables and 
sample selection, various regression analysis is conducted. As stated in data section, 
language spoken at home, total experience (host plus source country experience), a set of 
dummies for year of immigration are used instead of relevant variables in baseline 
specification. Also, citizenship status and living in metropolitan areas dummy variable are 
used respectively as additional controls. In all those specifications, the second stage results 
for quality of education barely change (ranging from 0.0102 to 0.0158 while the baseline 
estimate is 0.0153) with all remaining within significance level 0.05.23 Since variable for 
living in a metropolitan area is not available in the 1990 census and 2001, 2002, 2003, 2004 
ACSs, we estimate an additional specification which has the same variables with baseline 
specification and excludes 2001-2004 ACSs and 1990 Census. We find that the estimate for 
quality of education is significant and barely changed (0.0158).  
An issue may arise due to possible trends in the returns to education through years 
coupled with the absence of observation of some country of origin groups.24 For example, 
all Maltese immigrants in our sample come from 1990 census, therefore, the estimate for 
returns to education for Maltese group are derived only from this dataset. On the other 
                                                          
23 GDP per capita, official language and continent levels are included. 
24 The averages of the returns estimated from 1990 census, 2000 census and 2001-206 ACSs are 0.43, 0.053 and 0.060, 
indicating that there might be a trend through years. 
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hand, Canadians, for example, appear in all years roughly even. Thus, their estimates for 
returns come from all datasets. The estimates that come from 1990 census, 2000 census and 
2001-2016 ACSs are 0.0114, 0.0218 and 0.0124 respectively. However, the former 
estimate is statistically insignificant with t-value of 1.13. The reason might be the 
differences in sample size.  
Due to concerns for possible sensitiveness of immigrants’ wages to the imputation 
methods that the Census and ACS adopt, we also estimate a model that excludes the 
immigrants whose wage is imputed. The results are robust to this restriction as well with 
coefficient estimates 0.0117 and statistically significance 0.05. 
Robustness check for the second stage is conducted by replacing GDP per capita 
averaged over years 1960-1995 with GDP per capita averaged over the years 1960-2010, 
1965-1995, 1960-2012, 19960-2014 and 1960-1995 respectively. The estimate for quality 
of education is robust to these changes as well and retains its significance in all 
specifications.25  
Since the literature widely use Hanushek and Woesmann (2012) quality of 
education index26, we also conducted a regression analysis (not shown) that uses this 
quality of education measure for our baseline sample (equation 1). The result is in line with 
our baseline results, reinforcing that our findings are robust and follow the literature 
regarding the positive link between quality of education and returns to education. 
As Table 10 presents, there is no association with the quality measure that assesses 
adult skills (PIAAC), we re-estimate the model with mean test score index and Hanushek 
                                                          
25 The estimates range from 0.094 to 0.0110. 
26 Schoelmann (2012) uses HW (2012) while Li and Sweetman (2014) use earlier version of measure of it. 
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and Woesmann (2012) for countries that have both measures.27 And, these results are in 
line with the results obtained from PIAAC: all quality estimates are insignificant. As stated 
in the previous section, the reason might be small sample size and the similarities between 
observations (i.e. OECD countries). 
In our context, the precise estimation for returns to education for immigrant groups 
is crucial to seize the link between quality and returns correctly. Although we have a 
sufficient number of observations for the whole immigrants in the U.S., when we classify 
them according to their source country, the observation number by source country drops. 
Consequently, some countries of origin have fewer observations and thus the estimate for 
returns to education for that group becomes less precise. To mitigate the concern, we not 
only use weighting strategy as previously stated but also drop the countries who have sent 
less than 70 observations in our baseline sample. 28 This truncation leads estimates of 
quality of education to become insignificant with p-value 0.117 when the full set of control 
variables are included (i.e. GDP per capita, official language in education, Africa, Asia and 
Latin America continents dummies). However, when all control variables are excluded (or 
at least GDP per capita is excluded) in our specification, the significance level and the 
magnitude of the estimate for the countries with more than 70 observations barely changes.  
  
                                                          
27 31 countries have both measures. 
28 5 observations drop: United Arab Emirates, Iceland, Malta, Estonia, Macau. 
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6    CONCLUSION 
 
The main objective of the present study is to examine the link between the quality 
of education and returns to schooling. It is evident that returns to education by source-
country immigrant groups differ considerably. Also, obviously, an additional year of 
education in a country does not provide acquiring some skills at the same rate as compared 
to another country. These together may suggest that the differences in returns may be 
attributable to quality of education. Quality measure is latent; therefore, we make use of 
several quality of education data for a better understanding of the link. Moreover, while 
analyzing the link, an important issue arises regarding nonlinearity in returns to education: 
nonlinearity may cause a bias if the immigrant groups have different distribution for years 
of education. 
Our main findings yield that quality of education has a positive and significant 
impact on returns to education for our baseline sample (the main group). However, when 
we classify the immigrants according to their education levels, we find different impacts of 
quality on the returns for each subgroup. For the immigrant groups with some college, we 
conclude that there is a positive and significant effect of quality of education on returns to 
their education while for the immigrant groups with at most 12 years of education, there is 
no association between the quality of education and returns. Different quality measures 
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yield different results for the immigrants with at least some college. An alternative measure 
(i.e. the proportion of the pupils whose test score exceeds advanced level) have weak 
impact on returns for this group, while the other alternative measure (i.e. proportion of 
pupils whose test score exceeds the minimum level) and the mean test score index are 
positively and significantly associated with the returns.  
Additionally, analyzing the link with using PIAAC data results in insignificance for 
each group. However, this may be due to small sample size and similarity between 
countries (as most of them are OECD countries). Besides, estimating for the 31 countries 
that have PIAAC data with Altinok et. al (2014) and Hanushek and Woesmann (2012), we 
obtain same results that yield insignificance. Since PIAAC data is expanding through years, 
a close examination of the link between quality and returns to education with using this 
dataset is promising for the future studies. 
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Figure 1 
Returns to education and Average Quality of Education by Country of Origin 
 
 
 
Note: Weighted by inverse of the variance of the returns to education obtained from baseline specification in the first 
stage (equation1). 
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Figure 2 
Years of Education and Log Hourly Wages 
 
 
     (a) 
 
   (b) 
 
    (c) 
Notes: Panel (a) demonstrates years of education vs log hourly wages for the whole sample. Panel (b) presents years of 
education vs log hourly wages for Cambodians while Panel (c) shows years of education vs log hourly wages for 
immigrants from U.K. 
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Table 1 
Returns to Education and Quality of Education, Baseline sample and mean test score index 
 
 
Notes:  The dependent variable is returns to education that from baseline specification in the first stage (equation 1). 
Quality of education is standardized mean test score index from Altinok et. al. (2014). Model 1, Model 2 and Model 3 are 
OLS. Model 4, Model 5 and Model 6 are weighted by inverse of sampling variance of the returns obtained in the first 
stage.  
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Table 2 
Returns to Education and Quality of Education, Immigrants with at least some college and 
mean test score index 
 
Notes: The dependent variable is returns to education for the education-level group with at least some college obtained in 
the first stage (equation 3). Quality of education is standardized mean test sore index from Altinok et. al. (2014). Model 1, 
Model 2 and Model 3 are unweighted OLS. Model 4, Model 5 and Model 6 are weighted by inverse of the sampling 
variance of the returns obtained in the first stage.  
  
* p<0.10, ** p<0.05, *** p<0.01
Standard errors in parentheses
                                                                                                                    
Adjusted R-squared          0.027           0.157           0.246           0.078           0.128           0.483   
Observations                  103             102             102             103             102             102   
                                                                                                                    
                         (0.0026)        (0.0029)        (0.0060)        (0.0045)        (0.0053)        (0.0062)   
Constant                   0.0550***       0.0484***       0.0405***       0.0378***       0.0379***       0.0389***
                                                         (0.0098)                                        (0.0082)   
Arab World=1                                               0.0249**                                        0.0012   
                                                         (0.0092)                                        (0.0070)   
Americas=1                                                 0.0029                                         -0.0230***
                                                         (0.0068)                                        (0.0065)   
Asia=1                                                     0.0071                                          0.0107   
                                                         (0.0128)                                        (0.0107)   
Africa=1                                                   0.0364***                                       0.0063   
                                         (0.0066)        (0.0053)                        (0.0108)        (0.0048)   
Education Language=1                       0.0011          0.0051                          0.0204*         0.0164***
                                         (0.0015)        (0.0015)                        (0.0077)        (0.0047)   
GDP per capita                             0.0063***       0.0052***                      -0.0004          0.0111** 
                         (0.0024)        (0.0024)        (0.0042)        (0.0029)        (0.0034)        (0.0039)   
Quality of Education       0.0051**        0.0026          0.0112***       0.0066**        0.0064*        -0.0055   
                                                                                                                    
                              (1)             (2)             (3)             (4)             (5)             (6)   
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Table 3 
Returns to Education and Quality of Education, Immigrants who are most high school 
graduates and mean test score index 
 
 
Notes:  The dependent variable is returns to education for the education-level group with at most 12 years of education 
obtained in the first stage (equation 3). Quality of education is standardized average quality index coming from Altinok et. 
al. (2014). Model 1, Model 2 and Model 3 are unweighted OLS. Model 4, Model 5 and Model 6 are weighted by inverse 
of sampling variance of the returns obtained in the first stage.   
 
  
* p<0.10, ** p<0.05, *** p<0.01
Standard errors in parentheses
                                                                                                                    
Adjusted R-squared          0.003           0.195           0.223           0.014           0.084           0.441   
Observations                  103             102             102             103             102             102   
                                                                                                                    
                         (0.0032)        (0.0031)        (0.0067)        (0.0038)        (0.0031)        (0.0056)   
Constant                   0.0410***       0.0313***       0.0278***       0.0176***       0.0182***       0.0296***
                                                         (0.0115)                                        (0.0092)   
Arab World=1                                               0.0214*                                        -0.0008   
                                                         (0.0097)                                        (0.0056)   
Americas=1                                                 0.0004                                         -0.0250***
                                                         (0.0077)                                        (0.0055)   
Asia=1                                                    -0.0033                                         -0.0026   
                                                         (0.0164)                                        (0.0109)   
Africa=1                                                   0.0277*                                         0.0050   
                                         (0.0064)        (0.0065)                        (0.0087)        (0.0053)   
Education Language=1                      -0.0018         -0.0005                          0.0263***       0.0196***
                                         (0.0010)        (0.0011)                        (0.0059)        (0.0034)   
GDP per capita                             0.0093***       0.0079***                      -0.0018          0.0052   
                         (0.0029)        (0.0028)        (0.0044)        (0.0020)        (0.0023)        (0.0020)   
Quality of Education       0.0037         -0.0000          0.0075*         0.0031          0.0026         -0.0067***
                                                                                                                    
                              (1)             (2)             (3)             (4)             (5)             (6)   
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Table 4 
Returns to Education and Quality of Education, Baseline sample and alternative measure of 
quality (proportion of pupils with advanced score) 
 
 
Notes:  The dependent variable is returns to education that comes from baseline specification in the first stage (equation 
1). Quality of education is the proportion of pupils whose score exceeds advanced level from Altinok et. al. (2014). Model 
1, Model 2 and Model 3 are unweighted OLS. Model 4, Model 5 and Model 6 are weighted by inverse of the sampling 
variance of the returns obtained in the first stage.   
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Table 5 
Returns to Education and Quality of Education, Baseline sample and alternative measure of 
quality (proportion of pupils whose score exceeds minimum level) 
 
 
Notes:  The dependent variable is returns to education that comes from baseline specification in the first stage (equation 
1). Quality of education is proportion of pupils whose score is above the minimum level from Altinok et. al. (2014). 
Model 1, Model 2 and Model 3 are unweighted OLS. Model 4, Model 5 and Model 6 are weighted by inverse of the 
sampling variance of the returns obtained in the first stage. 
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Table 6 
Returns to Education and Quality of Education, Immigrants with at least some college and 
alternative measure of quality (proportion of pupils with advanced score) 
 
 
Notes: The dependent variable is returns to education for the education-level group with at least some college obtained in 
the first stage (equation 3). Quality of education is proportion of the pupils whose score exceeds advanced level from 
Altinok et. al. (2014). Model 1, Model 2 and Model 3 are unweighted OLS. Model 4, Model 5 and Model 6 are weighted 
by inverse of the sampling variance of the returns obtained in the first stage.   
  
* p<0.10, ** p<0.05, *** p<0.01
Standard errors in parentheses
                                                                                                                    
Adjusted R-squared          0.029           0.160           0.216           0.105           0.154           0.488   
Observations                  103             102             102             103             102             102   
                                                                                                                    
                         (0.0042)        (0.0040)        (0.0091)        (0.0062)        (0.0055)        (0.0074)   
Constant                   0.0486***       0.0448***       0.0372***       0.0305***       0.0302***       0.0447***
                                                         (0.0093)                                        (0.0067)   
Arab World=1                                               0.0160*                                         0.0029   
                                                         (0.0091)                                        (0.0070)   
Americas=1                                                -0.0043                                         -0.0234***
                                                         (0.0067)                                        (0.0066)   
Asia=1                                                     0.0057                                          0.0114*  
                                                         (0.0114)                                        (0.0088)   
Africa=1                                                   0.0214*                                         0.0096   
                                         (0.0066)        (0.0059)                        (0.0091)        (0.0051)   
Education Language=1                       0.0005          0.0049                          0.0186**        0.0175***
                                         (0.0014)        (0.0016)                        (0.0072)        (0.0046)   
GDP per capita                             0.0063***       0.0058***                       0.0007          0.0105** 
                         (0.0129)        (0.0126)        (0.0202)        (0.0181)        (0.0194)        (0.0181)   
Quality'                   0.0305**        0.0174          0.0336          0.0378**        0.0361*        -0.0289   
                                                                                                                    
                              (1)             (2)             (3)             (4)             (5)             (6)   
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Table 7 
Returns to Education and Quality of Education, Immigrants with at least some college and 
alternative measure of quality (proportion of pupils whose score exceeds the minimum 
level) 
 
Notes:  The dependent variable is returns to education for the education-level group with at least some college obtained in 
the first stage (equation 3). Quality of education is the proportion of pupils whose score is above the minimum level from 
Altinok et. al. (2014). Model 1, Model 2 and Model 3 are unweighted OLS. Model 4, Model 5 and Model 6 are weighted 
by inverse of the sampling variance of the returns obtained in the first stage.   
 
  
* p<0.10, ** p<0.05, *** p<0.01
Standard errors in parentheses
                                                                                                                    
Adjusted R-squared          0.012           0.151           0.220           0.057           0.110           0.477   
Observations                  103             102             102             103             102             102   
                                                                                                                    
                         (0.0094)        (0.0091)        (0.0179)        (0.0093)        (0.0087)        (0.0126)   
Constant                   0.0418***       0.0433***       0.0144          0.0189**        0.0195**        0.0530***
                                                         (0.0091)                                        (0.0073)   
Arab World=1                                               0.0191**                                        0.0035   
                                                         (0.0092)                                        (0.0066)   
Americas=1                                                -0.0005                                         -0.0217***
                                                         (0.0067)                                        (0.0064)   
Asia=1                                                     0.0067                                          0.0100   
                                                         (0.0127)                                        (0.0105)   
Africa=1                                                   0.0316**                                        0.0075   
                                         (0.0069)        (0.0058)                        (0.0122)        (0.0046)   
Education Language=1                       0.0019          0.0067                          0.0219*         0.0155***
                                         (0.0016)        (0.0017)                        (0.0076)        (0.0047)   
GDP per capita                             0.0065***       0.0057***                      -0.0005          0.0106** 
                         (0.0118)        (0.0118)        (0.0182)        (0.0108)        (0.0128)        (0.0152)   
Quality''                  0.0176          0.0066          0.0367**        0.0253**        0.0245*        -0.0192   
                                                                                                                    
                              (1)             (2)             (3)             (4)             (5)             (6)   
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Table 8 
Returns to Education and Quality of Education, Immigrants who are most high school 
graduates and alternative measure of quality (proportion of pupils with advanced score) 
 
 
Notes: The dependent variable is returns to education for the education-level group with at most 12 years of education 
obtained in the first stage (equation 3). Quality of education is proportion of the pupils whose score exceeds advanced 
level from Altinok et. al. (2014). Model 1, Model 2 and Model 3 are unweighted OLS. Model 4, Model 5 and Model 6 are 
weighted by inverse of the sampling variance of the returns obtained in the first stage.  
 
  
* p<0.10, ** p<0.05, *** p<0.01
Standard errors in parentheses
                                                                                                                    
Adjusted R-squared         -0.001           0.195           0.217          -0.005           0.072           0.451   
Observations                  103             102             102             103             102             102   
                                                                                                                    
                         (0.0108)        (0.0105)        (0.0186)        (0.0059)        (0.0058)        (0.0073)   
Constant                   0.0310***       0.0331***       0.0076          0.0126**        0.0142**        0.0496***
                                                         (0.0109)                                        (0.0085)   
Arab World=1                                               0.0185*                                         0.0013   
                                                         (0.0093)                                        (0.0051)   
Americas=1                                                -0.0010                                         -0.0240***
                                                         (0.0075)                                        (0.0056)   
Asia=1                                                    -0.0034                                         -0.0026   
                                                         (0.0162)                                        (0.0107)   
Africa=1                                                   0.0260                                          0.0051   
                                         (0.0064)        (0.0066)                        (0.0093)        (0.0055)   
Education Language=1                      -0.0016          0.0006                          0.0270***       0.0177***
                                         (0.0010)        (0.0011)                        (0.0055)        (0.0037)   
GDP per capita                             0.0094***       0.0082***                      -0.0009          0.0064*  
                         (0.0139)        (0.0134)        (0.0192)        (0.0086)        (0.0076)        (0.0079)   
Quality''                  0.0135         -0.0024          0.0277          0.0060          0.0038         -0.0284***
                                                                                                                    
                              (1)             (2)             (3)             (4)             (5)             (6)   
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Table 9 
Returns to Education and Quality of Education, Immigrants who are most high school 
graduates and alternative measure of quality (proportion of pupils whose score exceeds the 
minimum level) 
 
 
Notes:  The dependent variable is returns to education for the education-level group with at most 12 years of education 
obtained in the first stage (equation 3). Quality of education is proportion of pupils whose score is above the minimum 
level from Altinok et. al. (2014). Model 1, Model 2 and Model 3 are unweighted OLS. Model 4, Model 5 and Model 6 are 
weighted by inverse of sampling variance of the returns obtained in the first stage.  
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Table 10 
Returns to Education and Quality of Education, Baseline sample and PIAAC 
 
Notes:  The dependent variable is returns to education that comes from baseline specification in the first stage (equation 
1). Model 1 and Model 2 are unweighted OLS. Quality of education is standardized measure of adult skills from PIAAC. 
Model 3 and Model 4 are weighted by inverse of the sampling variance of the returns obtained in the first stage.  
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Table 11 
42 
 
 
43 
 
 
Notes: Column 2 presents the number of observation for baseline sample (main immigrant group), Column 3 shows 
number of observation for at most high school graduates in the baseline sample, Column 4 demonstrates number of 
observation for those with at least some college  in the baseline sample, Column 5 gives standardized mean test score 
index (Altinok, 2014), Column 6 shows estimated returns for the baseline specification (equation 1), Column 7 presents 
returns to education for those with at least some college, Column 8 demonstrates returns to education for at most high 
school graduates. 
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APPENDIX 
 
 
Table A.1 
Returns to Education and Quality of Education, without Latin American and Asian 
countries 
 
Notes: The dependent variable of Model 1 is returns to education for baseline specification. The dependent variable of 
Model 2 is returns to education for the immigrants with at least some college. The dependent variable of Model 3 is 
returns to education for the immigrants who is at most high school graduates. Each model is weighted by inverse of the 
sampling variance. Meant test score index is used for the measure of education quality. 
* p<0.10, ** p<0.05, *** p<0.01
Standard errors in parentheses
                                                                    
Adjusted R-squared          0.493           0.348           0.072   
Observations                   63              63              63   
                                                                    
                         (0.0115)        (0.0098)        (0.0110)   
Constant                   0.0216*         0.0253**        0.0222** 
                         (0.0171)        (0.0142)        (0.0173)   
Arab World=1               0.0480***       0.0398***       0.0345*  
                         (0.0213)        (0.0186)        (0.0221)   
Africa=1                   0.0637***       0.0530***       0.0481** 
                         (0.0070)        (0.0070)        (0.0095)   
Education Language=1       0.0175**        0.0093          0.0078   
                         (0.0065)        (0.0055)        (0.0061)   
GDP per capita             0.0166**        0.0100*         0.0012   
                         (0.0097)        (0.0081)        (0.0086)   
Quality of Education       0.0166*         0.0150*         0.0151*  
                                                                    
                              (1)             (2)             (3)   
                                                                    
